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(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the surface shape of a 
specimen composed of a conductor with satisfactory accuracy. 
SOLUTION: The method is provided and an AC magnetic-field 
generation process, in which an AC magnetic field nearly parallel to 
the surface of the specimen 2 is generated and a magnetic-flux- 
change detection process in which a change in a magnetic flux, in a 
direction nearly parallel to the magnetic field is detected near the 
surface of the specimen 2. The apparatus is provided with an AC 
magnetic-field generation device, by which the AC magnetic field 
nearly parallel to the surface of the specimen 2 is generated and a 
surface-shape detection sensor 4 by which the change in the 
magnetic flux in the direction nearly parallel to the magnetic field is 
detected near the surface of the specimen 2. 
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* NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface-discontinuity test equipment and the surface-type- like 
visualization equipment which were further equipped with the coin discernment approach using said surface-type-like 
detection approach, the coin identification unit equipped with said surface-type-like detection equipment, the surface- 
discontinuity inspection approach using said surface-type-like detection approach, and said surface-type-like detection 
equipment about the surface-type-like detection approach, the surface-type-like detection sensor, and the surface-type- 
like detection equipment which detect the shape of surface type of a conductor. 
[0002] 

[Description of the Prior Art] In recent years, the method (equipment) of detecting the shape of surface type of the 
analyte which consists of a conductor by non-contact is developed variously. These detection approaches are used in 
the field of for example, a coin identification unit, surface-discontinuity test equipment, surface type-like visualization 
equipment, etc., and it is requested strongly that the detection precision is raised. It is divided roughly into the thing 
using an optical means, and the thing using a magnetic means as the above-mentioned detection approach. An analyte 
front face is photoed using a CCD sensor as the optical detection approach. Although what carries out the image 
processing of the photography data, and specifies the shape of surface type, and the thing which receives the reflected 
light on the front face of analyte with light-receiving devices, such as photo diode, and specifies the shape of surface 
type based on the light-receiving level are known If it is in the optical detection approach, since not **** that is easy to 
receive effect in the dirt on the front face of analyte but concavo-convex height and the concavo-convex depth are 
undetectable, only the two-dimensional detection data containing dirt are obtained, but there is inconvenience to which 
the application is limited. What, on the other hand, uses the eddy current effectiveness of the conductor in an 
alternating current field as the magnetic detection approach is known, an eddy current bars change of the magnetic flux 
which pierces through a conductor, when conductors, such as a metal, are put on an alternating current magnetic field - 

- as - a conductor - since it generates inside and the generating condition changes according to the shape of surface 
type of a conductor, it becomes possible by detecting the flux reversal by the eddy current near the front face of a 
conductor to detect the shape of surface type of a conductor. 

[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional thing, near the front face of 
analyte, an exiting coil and a sensing coil are arranged so that the direction of the coiling heart may be perpendicularly 
suitable to an analyte front face. In order for the above-mentioned sensing coil to detect the flux reversal in the near, 
generating a vertical alternating current field to an analyte front face with this exiting coil, The shape of surface type 
needed to be specified based on the slight flux reversal resulting from height change (depth change) of the irregularity 
in an analyte front face, and the limitation was in the detection precision. 
[0004] 

[Means for Solving the Problem] the approach of detecting the shape of surface type of the analyte which this 
invention created for the purpose of solving these technical problems in view of the actual condition like the above 
becomes from a conductor - it is - the front face of said analyte - abbreviation - the front face of said analyte the 
alternating current field generating process of generating an parallel alternating current field, and near - said field ~ 
abbreviation - it is characterized by to have the flux-reversal detection process of detecting the flux reversal of the 
parallel sense, that is, the front face of analyte - abbreviation - an eddy current is intensively generated by generating 
an parallel alternating current field on the side face of the irregularity which exists on the surface of analyte - making - 

- the generating situation of this eddy current - said field - abbreviation, in order to detect as flux reversal of the 
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ch it became possible to detect the irregularity on the front face of analyte 
clearly, consequently had detected the slight flux reversal based on a concavo-convex height change, detection 
precision can be raised by leaps and bounds, moreover, said flux reversal detection process -- said analyte the front 
face - abbreviation - it is characterized by performing making it move in the parallel direction. In this case, since the 
shape of surface type of analyte is scanned, things can be carried out and, moreover, the structure of surface type-like 
detection equipment can be simplified by [ which specify the shape of surface type of analyte by few flux reversal 
sensing elements ] moving an analyte side at the time of detection, moreover, said flux reversal detection process - the 
near front face of said analyte - said field - abbreviation - the flux reversal sensing element which detects the flux 
reversal of the parallel sense - the front face of said analyte - abbreviation - it is characterized by performing making 
it move in the parallel direction. In this case, since the shape of surface type of analyte is scanned, since [ which 
specifies the shape of surface type of analyte by few flux reversal sensing elements ] a flux reversal sensing element 
side is moved at the time of detection, moreover, the shape of surface type of an anchorage is also detectable [ things 
can be carried out, and ]. Moreover, said flux reversal detection process is characterized by performing in two or more 
detection locations by which one-dimensional array was carried out in the direction which carries out an abbreviation 
rectangular cross to the migration direction of said analyte, or the migration direction of a flux reversal sensing 
element, and meets the front face of said analyte. In this case, two-dimensional detection data can be obtained by the 
flux reversal sensing element by which one-dimensional array was carried out. Moreover, said flux reversal detection 
process is characterized by performing in the detection location of a large number by which two-dimensional array was 
carried out in the direction along the front face of said analyte. In this case, since the shape of surface type of analyte 
can be detected without scanning, the detection error resulting from the migration error of analyte or a flux reversal 
sensing element can be avoided, and detection precision can be raised, moreover, the sensor which detects the shape of 
surface type of the analyte which this invention created for the purpose of solving these technical problems in view of 
the actual condition like the above becomes from a conductor - it is ~ the front face - abbreviation - it arranges near 
[ where the parallel alternating current field was generated ] the front face of analyte - having - said field ~ 
abbreviation - it is characterized by having the flux reversal sensing element which detects the flux reversal of the 
parallel sense. In the analyte in which the parallel alternating current field was generated that is, a front face - 
abbreviation - the side face of the irregularity which exists in the front face - an eddy current - intensive - generating 
- the generating situation of this eddy current - said field - abbreviation, in order to detect as flux reversal of the 
parallel sense Compared with the conventional surface type-like detection sensor which can detect the irregularity on 
the front face of analyte clearly, consequently detects the slight flux reversal based on a concavo-convex height 
change, detection precision can be raised by leaps and bounds. Moreover, said flux reversal sensing element is 
characterized by being arranged to the front face of said analyte at abbreviation parallel, in this case, the front face of 
analyte ~ abbreviation ~ the detection precision of flux reversal can be raised by being arranged to the front face of 
analyte at abbreviation parallel, and detecting the flux reversal of the parallel sense by the flux reversal sensing 
element. Moreover, said flux reversal sensing element is characterized by carrying out one-dimensional array in the 
direction along the front face of said analyte. In this case, two-dimensional detection data can be obtained by moving 
analyte or a flux reversal sensing element in the abbreviation rectangular cross direction to the array direction of a flux 
reversal sensing element. Moreover, said flux reversal sensing element is characterized by carrying out two- 
dimensional array in the direction along the front face of said analyte. In this case, since the shape of surface type of 
analyte can be detected without scanning, the detection error resulting from the migration error of analyte or a flux 
reversal sensing element can be avoided, and detection precision can be raised. Moreover, said flux reversal sensing 
element is characterized by being a coil, a chip inductor, a hall device, or a magnetic resistance element. In this case, a 
surface type-like detection sensor can be constituted using the existing magnetic device. Moreover, said flux reversal 
sensing element is characterized by having the core formed in the shape of continuation, and two or more coils wound 
around this core by consisting in predetermined spacing, and being constituted. In this case, not **** that can 
manufacture efficiently two or more magnetic variation sensing elements by which one-dimensional array was carried 
out but components mark and production processes can be reduced, and a large cost cut can be aimed at. moreover, the 
equipment which detects the shape of surface type of the analyte which this invention created for the purpose of 
solving these technical problems in view of the actual condition like the above becomes from a conductor - it is - the 
front face of said analyte - abbreviation - the front face of said analyte an alternating current field generating means 
generate an parallel alternating current field, and near - said field - abbreviation - it is characterized by to have a 
flux-reversal detection means detect the flux reversal of the parallel sense, that is, the front face of analyte - 
abbreviation - an eddy current is intensively generated by generating an parallel alternating current field on the side 
face of the irregularity which exists on the surface of analyte making ~ the generating situation of this eddy current - 
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- said field - abbreviation, in order to de^^as flux reversal of the parallel sense ^Spared with the former which it 
became possible to detect the irregularity on the front face of analyte clearly, consequently had detected the slight flux 
reversal based on a concavo-convex height change, detection precision can be raised by leaps and bounds. Moreover, 
said flux reversal detection means is characterized by being the flux reversal sensing element arranged to the front face 
of said analyte at abbreviation parallel, in this case, the front face of analyte - abbreviation - the flux reversal of the 
parallel sense is arranged to abbreviation parallel to the front face of analyte - having - flux reversal ****** The 
detection precision of flux reversal can be raised by detecting by the child. Moreover, said flux reversal detection 
means is characterized by being two or more flux reversal sensing elements by which one-dimensional array was 
carried out in the direction along the front face of said analyte. In this case, two-dimensional detection data can be 
obtained by moving analyte or a flux reversal sensing element in the abbreviation rectangular cross direction to the 
array direction of a flux reversal sensing element. Moreover, said flux reversal detection means is characterized by 
being the flux reversal sensing element of a large number by which two-dimensional array was carried out in the 
direction along the front face of said analyte. In this case, since the shape of surface type of analyte can be detected 
without scanning, the detection error resulting from the migration error of analyte or a flux reversal sensing element 
can be avoided, and detection precision can be raised. Moreover, said flux reversal detection means is characterized by 
being a coil, a chip inductor, a hall device, or a magnetic resistance element. In this case, a surface type-like detection 
sensor can be constituted using the existing magnetic device. Moreover, said flux reversal detection means is 
characterized by having the core formed in the shape of continuation, and two or more coils wound around this core by 
consisting in predetermined spacing, and being constituted. In this case, not **** that can manufacture efficiently two 
or more magnetic variation sensing elements by which one-dimensional array was carried out but components mark 
and production processes can be reduced, and a large cost cut can be aimed at. Moreover, this invention created for the 
purpose of solving these technical problems in view of the actual condition like the above The surface type-like 
detection process of being the coin discernment approach using the surface type-like detection approach given in any 
of claims 1-5 they being, and detecting the shape of surface type of a coin using said surface type-like detection 
approach, The detected surface type-like data are matched with the reference pattern set up beforehand, and it is 
characterized by having the coin discernment judging process of identifying said coin based on the hit ratio. That is, 
since a coin is identified based on surface type-like data with a high precision detected using said surface type-like 
detection approach, the discernment precision of a coin can be raised. Moreover, this invention created for the purpose 
of solving these technical problems in view of the actual condition like the above It is the coin identification unit 
equipped with surface type-like detection equipment given in any of claims 12-17 they are. The surface type-like data 
of the coin detected using said surface type-like detection equipment are matched with the reference pattern set up 
beforehand, and it is characterized by having a coin discernment means to identify said coin based on the hit ratio. That 
is, since a coin is identified based on surface type-like data with a high precision detected using said surface type-like 
detection equipment, the discernment precision of a coin can be raised. Moreover, this invention created for the 
purpose of solving these technical problems in view of the actual condition like the above The surface type-like 
detection process of being the surface-discontinuity inspection approach using the surface type-like detection approach 
given in any of claims 1-5 they being, and detecting the shape of surface type of analyte using said surface type-like 
detection approach, The detected surface type-like data are matched with the reference pattern set up beforehand, and it 
is characterized by having the surface-discontinuity judging process of judging the surface discontinuity of said analyte 
based on the hit ratio. That is, since the surface discontinuity of analyte is judged based on surface type-like data with a 
high precision detected using said surface type-like detection approach, the judgment precision of surface discontinuity 
can be raised. Moreover, it is surface-discontinuity test equipment equipped with surface type-like detection equipment 
given in any of claims 12-17 they are, and the surface type-like data of the analyte detected using said surface type-like 
detection equipment are matched with the reference pattern set up beforehand, and it is characterized by having a 
surface-discontinuity judging means to judge the surface discontinuity of said analyte based on the hit ratio. That is, 
since the surface discontinuity of analyte is judged based on surface type-like data with a high precision detected using 
said surface type-like detection equipment, the judgment precision of surface discontinuity can be raised. Moreover, 
this invention created for the purpose of solving these technical problems in view of the actual condition like the above 
is surface type-like visualization equipment equipped with surface type-like detection equipment given in any of claims 
12-17 they are, and is characterized by to have a signal-transformation means change into the status signal of a display 
the surface type-like data of the analyte detected using said surface type-like detection equipment. That is, since the 
shape of surface type of analyte is displayed based on surface type-like data with a high precision detected using said 
surface type-like detection equipment, the shape of surface type of analyte can be displayed with a sufficient precision. 
[0005] 
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[Embodiment of the Invention] Next, on^^the gestalten of operation of this inve^ron is explained based on a 
drawing. In a drawing, 1 is surface type-like detection equipment which detects the shape of surface type of the analyte 
2 which consists of a conductor. This surface type-like detection equipment 1 the front face of analyte 2 ~ abbreviation 
- with the alternating current field generator (alternating current field generating means) 3 made to generate an parallel 
alternating current field the near front face of analyte 2 - said field - abbreviation ~ it has the surface type-like 
detection sensor (flux reversal detection means) 4 which detects the flux reversal of the parallel sense, and actuation 
and a detecting element 5 including the actuation circuit of the alternating current field generator 3, and the detector of 
the surface type-like detection sensor 4, and is constituted. 

[0006] The alternating current field generator 3 is equipped with the exiting coils 3a and 3b of the couple arranged by 
consisting in predetermined spacing. Excitation actuation is carried out by the AC signal, and the exiting coils 3 a and 
3b of a couple generate an alternating current field between both coil 3a and 3b. Analyte 2 is placed between both coil 
3a and 3b so that the front face may become said field and abbreviation parallel. The alternating current field generated 
by abbreviation parallel on the front face of analyte 2 makes the side face (an inclined plane is included) of the 
irregularity which exists in the front face of analyte 2 generate an eddy current intensively, and the flux reversal by this 
eddy current is detected by the surface type-like detection sensor 4. 

[0007] The surface type-like detection sensor 4 is equipped with the flux reversal sensing element 6 which detects flux 
reversal, and the substrate 7 which supports this flux reversal sensing element 6, and is constituted. The coil wound 
around others, a ferrite core, and an amorphous core as a flux reversal sensing element 6, the chip inductor of a coil 
type, a hall device, a magnetic resistance element, etc. can be used. [ air cored coil / which is adopted with this 
operation gestalt ] 

[0008] Drawing 2 is the side elevation of the flux reversal sensing element which consisted of air cored coils. As 
shown in this drawing, the flux reversal sensing element 6 constituted using an air cored coil is equipped with the core 
8 formed with a fused quartz, the polar zone 9 formed in the ends heights of this core 8 by performing plating etc., and 
the coil 10 by which it is wound around the above-mentioned core 8, and those ends are electrically connected to the 
polar zone 9, is constituted, is carried out as a simple substance component or two or more elements, and is used, the 
flux reversal sensing element 6 is arranged near the front face of analyte 2 so that the direction of the coiling heart may 
be said alternating current field and abbreviation parallel and it may become the front face of said analyte 2, and 
abbreviation parallel - having ~ said alternating current field - abbreviation - the flux reversal of the parallel sense is 
detected. 

[0009] (A) of drawing 3 is the top view of the surface type-like detection sensor by which one-dimensional array of the 
flux reversal sensing element was carried out. Surface type-like detection sensor 4A shown in this drawing carries out 
one-dimensional array of two or more flux reversal sensing elements 6, and is constituted. In predetermined spacing, it 
consists and one-dimensional array of each flux reversal sensing element 6 is carried out so that the direction of the 
coiling heart may become said alternating current field and abbreviation parallel, and it is electrically connected to a 
substrate 7. When detecting the shape of surface type of analyte 2 using this surface type-like detection sensor 4A, it 
performs moving analyte 2 or surface type-like detection sensor 4A in the array direction of the flux reversal sensing 
element 6 in the direction which carries out an abbreviation rectangular cross. It becomes possible to scan the shape of 
surface type of analyte 2, and to obtain two-dimensional detection data by this, by the flux reversal sensing element 6 
by which one-dimensional array was carried out. 

[0010] (B) of drawing 3 is the top view of the surface type-like detection sensor by which two-dimensional array of the 
flux reversal sensing element was carried out. Surface type-like detection sensor 4B shown in this drawing carries out 
two-dimensional array of two or more flux reversal sensing elements 6, and is constituted. In predetermined spacing, it 
consists and two-dimensional array of each flux reversal sensing element 6 is carried out so that the direction of the 
coiling heart may become said alternating current field and abbreviation parallel, and it is electrically connected to a 
substrate 7. Two-dimensional detection data are obtained in an instant, without scanning, when detecting the shape of 
surface type of analyte 2 using this surface type-like detection sensor 4B. This avoids the detection error resulting from 
the migration error of analyte 2 or the flux reversal sensing element 6, and it becomes possible to raise detection 
precision. In addition, since the detection actuation is completed in an instant when detecting the shape of surface type 
of analyte 2 using the above-mentioned surface type-like detection sensor 4B, analyte 2 and the flux reversal sensing 
element 6 do not necessarily need to be fixed relatively. 

[001 1] (A) of drawing 4 is the side elevation of the surface type-like detection sensor in which a flux reversal sensing 
element unit is shown. The flux reversal sensing element unit 1 1 shown in this drawing is equipped with the core 12 
formed in the shape of continuation, two or more polar zone 13 formed in this core 12 by consisting in predetermined 
spacing, and two or more coils 14 by which it is wound between these polar zone 13, and those ends are electrically 
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connected to the polar zone 13, and is co^^uted. That is, the flux reversal sensin^Rment unit 1 1 reduces 
components mark and production processes, and enables a large cost cut while it raises the manufacture effectiveness 
of the surface type-like detection sensor 4 by constituting in one two or more coils 14 by which one-dimensional array 
was carried out. In addition, (C) of the top view of the surface type-like detection sensor constituted using a single flux 
reversal sensing element unit and drawing 4 (B) of drawing 4 Surface type-like detection sensor 4C which is the top 
view of the surface type-like detection sensor constituted using two or more flux reversal sensing element units, and is 
shown in (B) of drawing 4 Surface type-like detection sensor 4D which has a function equivalent to said surface type- 
like detection sensor 4A, and is shown in (C) of drawing 4 has a function equivalent to said surface type-like detection 
sensor 4B. 

[0012] Drawing 5 is the block diagram of actuation and a detecting element. As shown in this drawing, actuation and a 
detecting element 5 are equipped with the sine wave oscillator 15 which generates an AC signal, and that AC signal 
branches to the 90-degree phase shifter 16 and power amplification 17. The AC signal inputted into power 
amplification 17 is amplified, and is impressed to exiting coils 3a and 3b. On the other hand, each flux reversal sensing 
element 6 is connected to the impedance matching box 18, and the detecting signal by which the impedance was 
adjusted here is inputted into a multiplexer 19. A channel is chosen one by one by the command of the control logic 20, 
and a multiplexer 19 outputs a detecting signal to the synchronous-detection circuit 21. The detecting signal inputted 
into the synchronous-detection circuit 21 makes a reference sign the signal of the 90-degree phase shifter 16, and a 
synchronous detection is carried out. The output signal of the synchronous-detection circuit 21 is the eddy current loss 
of the flux reversal by the eddy current, and is a voltage output proportional to the surface inclination of the analyte 2 
in the opposite location of the selected flux reversal sensing element 6. After this output signal is inputted into AID 
converter 23 through a filter 22 and is digitized here, sequential storing of it is carried out at FIFO memory 24 (First-in 
First-out Memory). The stored detection data are received and passed to external devices, such as surface type-like 
visualization equipment, surface-discontinuity test equipment, a coin identification unit, and a surface alphabetic 
character, an encaustic identification unit. The control logic 20 carries out sequential storing of the detection data at 
FIFO memory 24, controlling a multiplexer 19 and A/D converter 23, is a sequential circuit which sends this out to an 
external device, and can also realize a microcomputer. 

[0013] Drawing 6 is the block diagram of surface type-like visualization equipment. As shown in this drawing, surface 
type-like visualization equipment 25 is equipped with the surface type-like detection equipment 1 mentioned above, 
the signal transformation section 26 which changes into a status signal the detection data outputted from this surface 
type-like detection equipment 1, and the drop 27 which displays the shape of surface type of analyte 2 according to the 
status signal outputted from this signal transformation section 26, and is constituted. When the signal transformation 
section 26 sets M lines, N train, and the display pixel array of an indicator 27 to X and Y for the array of detection data 
(surface type-like detection sensor 4) and B (m, n) and the pixel brightness of an indicator 27 are set to K (x y) for the 
value of each detection data, An extension map is interpolated and carried out from B space to K space, and program 
manipulation using [ for example, ] the microcomputer besides the wired logic of a simple repetition etc. can also be 
realized. Moreover, a color interpolation display is also possible if processing same about the brightness of R, G, and B 
(red, green, blue) is performed, and it becomes possible by changing this into an NTSC signal or an RGB code to 
display the shape of surface type on a commercial monitor. And since according to the surface type-like visualization 
equipment 25 of this invention the irregularity which exists in the front face of analyte 2 is emphasized based on the 
principle expressed previously and it is visible, the deficit blemish in the front face of analyte 2 etc. can be discovered 
easily, and, moreover, it becomes possible to eliminate the effect by not **** to which exterior lighting becomes 
unnecessary but disturbance light and dirt compared with the case where optical surface type-like detection equipment 
is used. 

[0014] Drawing 7 is the block diagram of a surface alphabetic character and encaustic recognition equipment. As 
shown in this drawing, a surface alphabetic character and encaustic recognition equipment 28 are equipped with the 
surface type-like detection equipment 1 mentioned above and the discernment section 29 which identifies the 
alphabetic character stamped on the front face of analyte 2 based on the detection data outputted from this surface type- 
like detection equipment 1, and a pattern, and is constituted. The filter 30 from which the discernment section 29 
removes the noise of detection data, and the binary-ized processing section 31 which makes detection data binary using 
a predetermined threshold, The recognition area specification section 32 which pinpoints recognition area out of 
binary-ized data, The data correction section 33 which performs revolution actuation of data by a matrix operation etc. 
when recognition area leans, The matching processing section 34 matched with the reference pattern which divided the 
above-mentioned recognition area into the fine eel, and was set up beforehand, With the alphabetic character and the 
encaustic specification section 35 which specifies the alphabetic character stamped on the front face of analyte 2 based 
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on the hit ratio (correlation frequency), a^^ pattern, as a result of outputting the iSflt, it has the output section 36, 
and it is constituted. The program manipulation using a microcomputer besides the hard processing by wired logic etc. 
can also realize the above-mentioned processing. 

[0015] The perspective view of the surface type-like detection equipment with which drawing 8 is prepared in surface- 
discontinuity test equipment, and drawing 9 are the block diagrams of surface-discontinuity test equipment. As shown 
in these drawings, surface-discontinuity test equipment 37 is equipped with the surface type-like detection equipment 
38 which detects the shape of surface type of analyte 2, and the automatic-check section 39 which checks automatically 
defects, such as a blemish which exists in the front face of analyte 2 based on the detection data outputted from this 
surface type-like detection equipment 38, and is constituted, surface type-like detection equipment 38 equips with and 
constitutes the alternating current field generator 40 equipped with the exiting coils 40a and 40b of a couple, the 
surface type-like detection sensor 41 equipped with two or more flux reversal sensing elements (not shown) by which 
one-dimensional array was carried out, and the buttress plate 42 that supports these in one - having --****-- the front 
face of analyte 2 ~ meeting - hand control - or it is conveyed automatically. The filter 43 from which the automatic- 
check section 39 removes the noise of detection data, The binary-ized processing section 44 which makes detection 
data binary using a predetermined threshold, and the recognition area specification section 45 which pinpoints 
recognition area out of binary-ized data, The matching processing section 46 matched with the reference pattern which 
divided the above-mentioned recognition area into the fine eel, and was set up beforehand, With the defective 
specification section 47 which specifies defects, such as a blemish which exists in the front face of analyte 2 based on 
the hit ratio (correlation frequency), as a result of outputting the result, it has the output section 48, and it is constituted. 
The program manipulation using a microcomputer besides the hard processing by wired logic etc. can also realize the 
above-mentioned processing. Moreover, if said surface type-like visualization equipment 25 is used together, defective 
inspection can be conducted acting as the monitor of the front face of analyte 2, and it will become possible to raise the 
precision of defective inspection. 

[0016] Drawing in which the perspective view of the surface type-like detection equipment with which drawing 10 is 
prepared in a coin identification unit, and drawing 1 1 show the block diagram of a coin identification unit, and drawin g 
12 shows arrangement of a flux reversal sensing element (eel), and drawing 13 are drawings showing the flux reversal 
of j lines. As shown in these drawings, the coin identification unit 49 is equipped with the surface type-like detection 
equipment 51 which detects the shape of surface type of the coin 50 which is analyte (front flesh side), and the coin 
discernment section 52 which identifies the class and truth of a coin 50 based on the detection data outputted from this 
surface type-like detection equipment 51, and is constituted. Surface-type-like detection equipment 51 is equipped with 
two or more flux reversal sensing elements 55 by which two-dimensional array was carried out to the alternating 
current field generator 54 equipped with the exiting coils 54a and 54b of the couple arranged so that the coin 
conveyance way 53 may be surrounded, and is equipped with the surface-type-like detection sensor 56 of the couple 
arranged across the money conveyance way 53 so that each flux-reversal sensing element 55 may meet the generating 
field of the alternating current field generator 54, and the table rear face of a coin 50, and is constituted. The filter 57 
from which the coin discernment section 52 removes the noise of detection data, The outer-diameter extract section 58 
which extracts the outer-diameter component D of a coin 50 from detection data, The conductivity and the thickness 
extract section 59 which extracts the conductivity and thickness component t/rho of a coin 50 (t is thickness and rho is 
a rate of specific resistance) from detection data, The class judging section 60 which specifies the class Kn of said 
extracted outer-diameter component D and coin 50 corresponding to conductivity and thickness component t/rho with 
reference to a class judging table (field which memorizes the outer-diameter component D for every coin, and 
conductivity and thickness component t/rho), The binary-ized processing section 61 which makes detection data binary 
using a predetermined threshold, and the matching processing section 62 which divides binary-ized data into a fine eel, 
and is matched with the reference pattern corresponding to the above-mentioned class Kn, With the truth judging 
section 63 which judges the truth of a coin 50 based on the hit ratio (correlation frequency), as a result of outputting the 
result, it has the output section 64, and it is constituted. That is, if the class of coin 50 is set to Kn, the amount of many 
which specifies Class Kn is the conductivity sigma depending on the outer diameter D of a coin 50, thickness t, weight 
W, and construction material (sigma=l/rho) etc., among those as an outer diameter D is shown in drawing 13 , the peak 
of the beginning in detection data (line data passing through a coin core) and the last will be recognized, and it will be 
computed by counting the number of eels in the meantime. On the other hand, for thickness t and conductivity sigma, 
the eddy current loss Pe detected by the flux reversal sensing element 55 is Pe=k {(D2tomega2) /rho}. (omega is a 
frequency) 

It comes out and separation is difficult only by the detection data of a certain thing to the flux reversal sensing element 
55 (separation is easy if the sensor for conductivity detection is formed separately). Then, in this operation gestalt, 
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conductivity and thickness component t/r^^/ere extracted from detection data, ancRe class of coin 50 is judged using 
this conductivity and thickness component t/rho, and said outer-diameter component D. That is, when the kind Kn of 
reference pattern and the bit map data which carried out eel decomposition of the detection data are matched when 
these amounts of many and the amount data of many for every coin set as a class judging table are in agreement in the 
range of an allowable error, and the hit ratio goes into tolerance, it judges with it being true **, and except [ its ] is 
judged to be a counterfeit coin. In addition, as for the above-mentioned reference pattern, the reference pattern for front 
faces and the reference pattern for rear faces are prepared for every class of coin 50. Moreover, multiple-times 
activation of the above-mentioned matching processing is carried out rotating the above-mentioned bit map data or a 
reference pattern in a predetermined pitch, and the truth judging which does not receive effect in the angle of rotation 
of a coin 50 is performed. 

[0017] the case where the shape of surface type of the analyte 2 which consists of a conductor is detected in what was 
constituted like description ~ the front face of said analyte 2 - abbreviation the front face of said analyte 2 the 
alternating current field generating process of generating an parallel alternating current field, and near - said field - 
abbreviation - the flux reversal detection process of detecting the flux reversal of the parallel sense is performed, that 
is, the front face of analyte 2 - abbreviation - an eddy current is intensively generated by generating an parallel 
alternating current field on the side face of the irregularity which exists in the front face of analyte 2 - making - the 
generating situation of this eddy current ~ said field ~ abbreviation, since it detects as flux reversal of the parallel 
sense Compared with the former which it became possible to detect clearly the irregularity which exists in the front 
face of analyte 2, consequently had detected the slight flux reversal based on a concavo-convex height change, 
detection precision can be raised by leaps and bounds. 

[0018] moreover, said analyte 2 - the front face - abbreviation - since the shape of surface type of analyte 2 can be 
scanned when flux reversal is detected making it move in the parallel direction, things can be carried out and, 
moreover, the structure of surface type-like detection equipment 1 can be simplified by [ which specify the shape of 
surface type of analyte 2 by few flux reversal sensing elements 6 ] moving an analyte 2 side at the time of detection. 
[0019] the front face of said analyte 2 near [ moreover, ] - said field - abbreviation - the flux reversal sensing 
element 6 which detects the flux reversal of the parallel sense the front face of said analyte 2 - abbreviation, since the 
shape of surface type of analyte 2 can be scanned also when flux reversal is detected making it move in the parallel 
direction It becomes possible to also detect the shape of surface type of an anchorage by [ which specify the shape of 
surface type of analyte 2 by few flux reversal sensing elements 6 ] being able to carry out things and moreover moving 
the flux reversal sensing element 6 side at the time of detection. 

[0020] Moreover, when flux reversal is detected in two or more detection locations by which one-dimensional array 
was carried out in the direction which carries out an abbreviation rectangular cross to the migration direction of said 
analyte 2, or the migration direction of the flux reversal sensing element 6, and meets the front face of said analyte 2, 
two-dimensional detection data can be obtained by the flux reversal sensing element 6 by which one-dimensional array 
was carried out. 

[0021] Moreover, since the shape of surface type of analyte 2 can be detected without scanning when flux reversal is 
detected in the detection location of a large number by which two-dimensional array was carried out in the direction 
along the front face of said analyte 2, the detection error resulting from the migration error of analyte 2 or the flux 
reversal sensing element 6 can be avoided, and detection precision can be raised. 

[0022] moreover, the surface type-like detection sensor 4 - the front face - abbreviation - it arranges near [ where the 
parallel alternating current field was generated ] the front face of analyte 2 -- having - said field - abbreviation - 
since it has the flux reversal sensing element 6 which detects the flux reversal of the parallel sense and is constituted, 
surface type-like detection with a high precision by said approach can be performed. 

[0023] since [ moreover, ] the flux reversal sensing element 6 is arranged to the front face of said analyte 2 in said 
surface type-like detection sensor 4 at abbreviation parallel - the front face of analyte 2 - abbreviation - the flux 
reversal of the parallel sense is detectable with a sufficient precision. 

[0024] Moreover, in said surface type-like detection sensor 4, when one-dimensional array of the flux reversal sensing 
element 6 is carried out in the direction along the front face of said analyte 2, two-dimensional detection data can be 
obtained by moving analyte 2 or the flux reversal sensing element 6 in the abbreviation rectangular cross direction to 
the array direction of the flux reversal sensing element 6. 

[0025] Moreover, in said surface type-like detection sensor 4, since the shape of surface type of analyte 2 can be 
detected without scanning when two-dimensional array of the flux reversal sensing element 6 is carried out in the 
direction along the front face of said analyte 2, the detection error resulting from the migration error of analyte 2 or the 
flux reversal sensing element 6 can be avoided, and detection precision can be raised. 
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[0026] Moreover, in said surface type-lik^feection sensor 4, when the flux revers^fcnsing element 6 is used as a 
coil, a chip inductor, a hall device, or a magnetic resistance element, the surface type-like detection sensor 4 can be 
constituted using the existing magnetic device. 

[0027] Moreover, in said surface type-like detection sensor 4, when the flux reversal sensing element unit 1 1 is 
constituted using the core 12 formed in the shape of continuation, and two or more coils 14 wound around this core 12 
by consisting in predetermined spacing, not **** that can manufacture efficiently two or more magnetic variation 
sensing elements by which one-dimensional array was carried out but components mark and production processes can 
be reduced, and a large cost cut can be aimed at. 

[0028] moreover, surface type-like detection equipment 1 - the front face of said analyte 2 - abbreviation - the front 
face of said analyte 2 the alternating current field generator 3 made to generate an parallel alternating current field and 
near - said field - abbreviation - since it has the surface type-like detection sensor 4 which detects the flux reversal of 
the parallel sense and is constituted, surface type-like detection with a high precision using said approach can be 
performed. 

[0029] Moreover, since the coin identification unit 49 matches the detected surface type-like data with the reference 
pattern set up beforehand and identifies said coin 50 based on the hit ratio after it detects the shape of surface type of a 
coin 50 using said surface type-like detection approach (surface type-like detection equipment), it can identify a coin 
50 with a sufficient precision based on surface type-like data with a high precision. 

[0030] Moreover, since surface-discontinuity test equipment 37 matches the detected surface type-like data with the 
reference pattern set up beforehand and judges the surface discontinuity of said analyte 2 based on the hit ratio after it 
detects the shape of surface type of analyte 2 using said surface type-like detection approach (surface type-like 
detection equipment), it can judge the surface discontinuity of analyte 2 with a sufficient precision based on surface 
type-like data with a high precision. 

[0031] Moreover, since surface type-like visualization equipment 25 is equipped with the signal transformation section 
26 which changes into the status signal of a drop 27 the surface type-like data of the analyte 2 detected using said 
surface type-like detection approach (surface type-like detection equipment), it can display the shape of surface type of 
analyte 2 with a sufficient precision based on surface type-like detection data with a high precision. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the approach of detecting the shape of surface type of the analyte which consists of a conductor - it is - the 
front face of said analyte - abbreviation - the front face of said analyte the alternating current field generating process 
of generating an parallel alternating current field, and near -- said field - abbreviation - the surface type-like detection 
approach characterized by having the flux reversal detection process of detecting the flux reversal of the parallel sense. 
[Claim 2] said flux reversal detection process - said analyte - the front face - abbreviation -- the surface type-like 
detection approach according to claim 1 characterized by performing making it move in the parallel direction. 
[Claim 3] said flux reversal detection process ~ the near front face of said analyte - said field - abbreviation - the 
flux reversal sensing element which detects the flux reversal of the parallel sense -- the front face of said analyte 
abbreviation ~ the surface type-like detection approach according to claim 1 characterized by performing making it 
move in the parallel direction. 

[Claim 4] Said flux reversal detection process is the surface type-like detection approach according to claim 2 or 3 
characterized by performing in two or more detection locations by which one-dimensional array was carried out in the 
direction which carries out an abbreviation rectangular cross to the migration direction of said analyte, or the migration 
direction of a flux reversal sensing element, and meets the front face of said analyte. 

[Claim 5] Said flux reversal detection process is the surface type-like detection approach according to claim 1 
characterized by performing in the detection location of a large number by which two-dimensional array was carried 
out in the direction along the front face of said analyte. 

[Claim 6] the sensor which detects the shape of surface type of the analyte which consists of a conductor - it is -- the 
front face - abbreviation - it arranges near [ where the parallel alternating current field was generated ] the front face 
of analyte - having - said field - abbreviation - the surface type-like detection sensor characterized by having the 
flux reversal sensing element which detects the flux reversal of the parallel sense. 

[Claim 7] Said flux reversal sensing element is a surface type-like detection sensor according to claim 6 characterized 
by being arranged to the front face of said analyte at abbreviation parallel. 

[Claim 8] Said flux reversal sensing element is a surface type-like detection sensor according to claim 6 or 7 
characterized by carrying out one-dimensional array in the direction along the front face of said analyte. 
[Claim 9] Said flux reversal sensing element is a surface type-like detection sensor according to claim 6 or 7 
characterized by carrying out two-dimensional array in the direction along the front face of said analyte. 
[Claim 10] Said flux reversal sensing element is a surface type-like detection sensor according to claim 6 to 9 
characterized by being a coil, a chip inductor, a hall device, or a magnetic resistance element. 
[Claim 11] Said flux reversal sensing element is a surface type-like detection sensor according to claim 6 to 10 
characterized by having the core formed in the shape of continuation, and two or more coils wound around this core by 
consisting in predetermined spacing, and being constituted. 

[Claim 12] the equipment which detects the shape of surface type of the analyte which consists of a conductor - it is - 
the front face of said analyte - abbreviation - the front face of said analyte an alternating current field generating 
means to generate an parallel alternating current field, and near - said field - abbreviation - the surface type-like 
detection equipment characterized by having a flux reversal detection means to detect the flux reversal of the parallel 
sense. 

[Claim 13] Said flux reversal detection means is surface type-like detection equipment according to claim 12 
characterized by being the flux reversal sensing element arranged to the front face of said analyte at abbreviation 
parallel. 

[Claim 14] Said flux reversal detection means is surface type-like detection equipment according to claim 12 or 13 
characterized by being two or more flux reversal sensing elements by which one-dimensional array was carried out in 
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the direction along the front face of said J^^te. 

[Claim 15] Said flux reversal detection means is surface type-like detection equipment according to claim 12 or 13 
characterized by being the flux reversal sensing element of a large number by which two-dimensional array was carried 
out in the direction along the front face of said analyte. 

[Claim 16] Said flux reversal detection means is surface type-like detection equipment according to claim 12 to 15 
characterized by being a coil, a chip inductor, a hall device, or a magnetic resistance element. 
[Claim 17] Said flux reversal detection means is surface type-like detection equipment according to claim 12 to 16 
characterized by having the core formed in the shape of continuation, and two or more coils wound around this core by 
consisting in predetermined spacing, and being constituted. 

[Claim 18] The coin discernment approach characterized by to have the surface-type-like detection process of being 
the coin discernment approach using the surface-type-like detection approach given in any of claims 1-5 they being, 
and detecting the shape of surface type of a coin using said surface-type-like detection approach, and the coin 
discernment judging process of matching the detected surface-type-like data with the reference pattern set up 
beforehand, and identifying said coin based on the hit ratio. 

[Claim 19] The coin identification unit characterized by having a coin discernment means to be the coin identification 
unit equipped with surface type-like detection equipment given in any of claims 12-17 they are, to match the surface 
type-like data of the coin detected using said surface type-like detection equipment with the reference pattern set up 
beforehand, and to identify said coin based on the hit ratio. 

[Claim 20] The surface-discontinuity inspection approach characterized by to have the surface-type-like detection 
process of being the surface-discontinuity inspection approach using the surface-type-like detection approach given in 
any of claims 1-5 they being, and detecting the shape of surface type of analyte using said surface-type-like detection 
approach, and the surface-discontinuity judging process of matching the detected surface-type-like data with the 
reference pattern set up beforehand, and judging the surface discontinuity of said analyte based on the hit ratio. 
[Claim 21] Surface-discontinuity test equipment characterized by having a surface-discontinuity judging means to be 
surface-discontinuity test equipment equipped with surface type-like detection equipment given in any of claims 12-17 
they are, to match the surface type-like data of the analyte detected using said surface type-like detection equipment 
with the reference pattern set up beforehand, and to judge the surface discontinuity of said analyte based on the hit 
ratio. 

[Claim 22] Surface type-like visualization equipment characterized by having a signal transformation means to be 
surface type-like visualization equipment equipped with surface type-like detection equipment given in any of claims 
12-17 they are, and to change into the status signal of a display the surface type-like data of the analyte detected using 
said surface type-like detection equipment. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view of surface type-like detection equipment. 

[Drawing 2] It is the side elevation of the flux reversal sensing element which consisted of air cored coils. 

[Drawing 3] For (A), the top view of the surface type-like detection sensor by which one-dimensional array of the flux 

reversal sensing element was carried out, and (B) are the top views of the surface type-like detection sensor by which 

two-dimensional array of the flux reversal sensing element was carried out. 

[Drawing 4] The side elevation of the surface type-like detection sensor which (A) shows a flux reversal sensing 
element unit, the top view of the surface type-like detection sensor by which (B) is constituted using a single flux 
reversal sensing element unit, and (C) are the top views of the surface type-like detection sensor constituted using two 
or more flux reversal sensing element units. 

[Drawing 5] It is the block diagram of actuation and a detecting element. 
[Drawing 6] It is the block diagram of surface type-like visualization equipment. 

[Drawing 7] It is the block diagram of a surface alphabetic character and encaustic recognition equipment. 

[Drawing 8] It is the perspective view of the surface type-like detection equipment formed in surface-discontinuity test 

equipment. 

[Drawing 9] It is the block diagram of surface-discontinuity test equipment. 

[Drawing 10] It is the perspective view of the surface type-like detection equipment formed in a coin identification 
unit. 

[Drawing 11] It is the block diagram of a coin identification unit. 

[Drawing 12] It is drawing showing arrangement of a flux reversal sensing element (eel). 
[Drawing 13] It is drawing showing the flux reversal of j lines. 
[Description of Notations] 

1 Surface Type-like Detection Equipment 

2 Analyte 

3 Alternating Current Field Generator 

3 a Exiting coil 
3b Exiting coil 

4 Surface Type-like Detection Sensor 

5 Actuation and Detecting Element 

6 Flux Reversal Sensing Element 

7 Substrate 

8 Core 

9 Polar Zone 

10 Coil 

1 1 Flux Reversal Sensing Element Unit 

12 Core 

13 Polar Zone 

14 Coil 

25 Surface Type-like Visualization Equipment 

28 Surface Alphabetic Character and Encaustic Recognition Equipment 

37 Surface-Discontinuity Test Equipment 

38 Surface Type-like Detection Equipment 
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40 Alternating Current Field Generator 

41 Surface Type-like Detection Sensor 

49 Coin Identification Unit 

50 Coin 

5 1 Surface Type-like Detection Equipment 

52 Coin Discernment Section 

53 Coin Conveyance Way 

54 Alternating Current Field Generator 

55 Flux Reversal Sensing Element 

56 Surface Type-like Detection Sensor 
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[0 0 0 3] 
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[0 0 0 4] 

^ =l ^ jr-jr % f c n ^ 0 ^3ft^{bl£ ffl * ^ -e»»<*:co 

40 ttHtt«t?3WT**L5r fcS:«r«i:-r*. r^»^tc*3^ 
50 <t1~£o o^^, *E^B&5ptT*SSfEK#^^^$^ 
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iis-et5 0 Sfc, fflflB«**{bttlil*-y-tt\ 
&l&fal£#LX»m&&faiz&n£ltZ>Z i:fcr«fc 9, 2 

^^tit^r^ »3T^Bff£IWI«S:#bT#llISixS 

r^i # (Dm^mt oar z> ***{b* tu t&mitz 



05 tt, *«*t>U<tt«E«»b»m*?-«r, «*&<b*tb 

15 A-pg^ KttlggJti^T'fc^r k^WiMt 

k-TZo Z<nW&\£3s\<^Xfc^ KS^I^fVW^^iJ 
ffl LT^iMfttiit y t^ff^t S ^ ^ ^ t# s o £ 

V^Ttt, l*7cE^JSft^aftO«««{b«lttJ*^Sr, 

25 SrBWfc LT#Jf^*ftfc**Mtt, 1 - 5 tfXpJft 

oTv ffiE*B»lft*tb*iSfeSrfflV^Ta«0*ffi»*tS: 

30 1: ^*^a^v^T^««s:«slJi-5^s««slJ2(slJ$x 

tt, 2~i 7 <^W*b3S^E*<o*ffi»4ftftai3S 

W@i:i-5o 0^19, «ITE«E^tttUSeS«rAv>Ttt 

45 fcSrPWi LT*Jf^Sixfc*5SW«:, — 5<^{pj 

i^AMcE«o*ffi^tt«U^*fe*fflv^fc*ffi^:|S6*aE* 

st'fcot, wrE*E«tt*m^^feftfflv^T«*ft:^* 

50 ^-cot: s/ H*^X<5^>TinE»»ff<OKffi>:ttSr*iJ 




t?#5. Sfc, 2~i 7 ofprttd^c|2*cD*ffi 

[0 0 0 5] 

«**^«) 3 t , mkVf 2 ^*ffiiE#-eiKrfE«#*c: 
(«*3E{b«ktti#«) 4 t , 5fSHKJH8£»« 3 coigfb 

[0 0 0 6 ] 3SflE«IM8*S6«3W: % SrSIBPISrffUT 

sae^ti^— ^j-cojsi^^-r/i/3 a, 3b^t^5 0 — *t 

tb, 71^3 a. 3bP H 1KSIf^4^So » 

^-Ou3a, 3 b(BK«^tL5o *tt#2 0*ffilc:K s P 

[0007] aap»«*tu-fe^*4«:, «*at{bS:tftffl 
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[0 0 0 8] 1211 ffi^ = -</U-e*ril**Lft:«*J6fb 
05 SK$TiM^il^)^7 8 1^7 8 OfSJ^a^d 

-</H 0 iSr«x.r«jSS^-c*3 9, *#*?tt<tt 

10 fit, *^=^^##S*fftdsmiB2tW«#tK^^" 
£>o s futS^^fr 2(7>gfecSi:P63peT^7fcS i 5 te*BM*: 

[0 0 0 9] 13© (A) « N «*^bttffl*^^ 155c 

£11*^6 ft l»5cE5«bT«*StbS 0 #«Jfc*fbtftttJ 

20 7 ^m^^j^mm^n^o ^<Dmmw^^m^^4A 

ftfflV^T«*#2^7>«ffi?g«S:4^^a■t■S»-&W:, 

25 ^Six, i^7ciB^J§tt7t^^{b^ttJ^6{cj:or 
[ooio] [gj3co (b) ra\ «*ag-fb«ffl* : ?-dS2»: 

30 tU*^6S:2lfc5cia?»JUT*fiaS*tS 0 #«^{b«ll±J 

7^«»6<j^«c*^5o - ©^S^^tti-ir yf4B 
ftffl^^T«tft#:2(0*ffi»«S:«a-r*»**4, *3r^ 

<b*L3 0 r*UC«fc t), «tftflc2 fc L< tt«*aE^b*tH* 

[ooii]B4o (a) tt, «**<b*m*^=y 
45 ^1-^^b^fcU^^-^-y Mifi, »iBttt:fc»*S 
tt5itifccom@gl5i 3^ N KKSSBi 3Mfc#[aS^ 

50 ^nyMKt 12fe5cia?«*ftfca«^3-f /H 4 
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(B) H ©«]*C«fldftUl*^3L=y h£JB^T« 
fiK*^5*ffi««tfttU-fer^*<o5|ZffiBI. IH4co (c) 

5*ffi»tt«tb"fe>^3pffiH-Cfc!!), 0 4(7? (B) 
*t*iWftffltyt4CH:, aWB*ffiJBtt*lil-fe> 

1f4Ai|!^^*fgS:*U 4fc, ID4C0 (C) td^i" 
B4:|iW^a*B*:**-S. 

[0012] B5tt, En ■ ^ttSSBO-^n y ^ g-efc 
9 0' 6 i/^-T^l 7 tlC^ftS 

1 9fl aflDv?s/^ 2 O^Jg^-Tii^^-W^/^jg 

*a«**rRi*HtfcieiHii»2 1 Mtt^-t-So ^» 

tft«IH»2 UCAA*ix>t:*tU«»tt, 9 0° 

S§2 lcom^ff^, »«SIE«cJ;-5«A8Efb©ift«ifEa 

0>tti*{S#tt, 7>r/^2 2^ltA/D^»S2 3 
^A^£fL, r^-e^^yKk^fbfca^ FIFO^ 
y 2 4 (First-in First-out Memory) fcJWftteilrt £ *l 

^u^^u^iM 9WD^ftS2 3S:«HtpLoo« 

a^-^srF i Fo^^y 2 4*c«njciMftu 

[0013] 12 6 tt, *ffijeMfc^«{t««<7>:/n ^ m 

ffi^2 6<h, R«*SlftB5 2 6^btU^$ix5^ 
fi#iaS Ctttff 2 ^*ffi»^Sr«*-t-5*5S« 2 7 

(*ffi®tfcRttJ-fc>'iJ-4) <0K5Uft"Mfip* N^iJ, Si^fg 

ffiSrB (m, n) , ^^§i2 7cot:°^i?yH^a^K 
(x, y) tl^ltti, B3SIB^feKa!lB-4tlUlU-Clt 
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^nts cff^RGBff^^tt^ r i k j; or 
05 it, *»wo*ffi»«pra<t««2 stcitutf, ^c(c 

[0014] h 7 « % • itensto^D 

812 811 «T3*Lfc*ffiJI!f*t«tHaS«l 4:, 

9 4: &mx-xmj&t$thz> 0 m^\U29\t^ ^m^f— #<d 

«ttSffflV^T2ttft-r5 2«ft*&a«fB3 1 2mtf 

30 m-e#5 0 

[0015] E8lt *ffi*»tft**«*c:Kft&*LS* 

feiii3 7^ Sift 2 ©iiM^ffif 5 tii 

35 KttUlttS3 8 ^IWtti8i3 8^6til*4 
tuS^mx^^^S^V^T^ft:2 0^®(C#ft-rS^ 

^^sssrsntfts-f ssn««»3 9 t&m?Lxmj& 
5affijKtttftffl-fe^-9-4 1 fc, ^^ic^^-r 

5$^^ h 4 2 i:Sr^x.T#Ag$ixT*3«9, IS^ft: 
2^)$®Mot?lt L< tt:Sn-e*5SS*l-5 0 g«j 

45 4 3 ^ glffl^— #Sr»f^BMI[*rffiv^X2«fk-r5 2 

»k«.a8S4 4 1. 2mkT—# (Dtzti^bmrn^v r 

Sr#^-J"5B«^y TWSS5 4 5 i:, ±fe^iS^yrSr 
50 (*BH*ft) f-S^^TM* 2 
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5»*til*»4 8 4:*:«itT**Stb5 (l _becD*Qs3 
tt s ^r— Ko v^^cj;^^— K*Q*3g60fife. ^>f = 

[0 0 16] 110(1 0!«liaU3K«*cKftfe*t4*aa 

»«*mss«^*t«Bis Butt, wftjwaian^^o 

ry^Ek Hi 2f£, astaEffcttttl*^ ( ) OISM^ 
«*m E113J4, j tTco^m^b^^i- 7 ^ N fc<5 0 r 
KfeOHI^tJ: fl!«IKSfJ£(K4 9 tt. "Wtftflcc 

«5i He, *«*R5il»5 3SrHtfJ:5^E«*ix*:— *t 
©i«3^5 4a, 5 4 b Sr«;fc5£ifE«JM5££S« 
5 At, 2 ^TcE^J^tb^aft^JKgEfbtftffl*^ 5 5 

5 4 <D*£»#*5<fctfliB« 5 0 (Di^mmcfti 0 <t 

^ffiirVi^5 6 ££MxT«/££tL5 0 Rfttt8>J«S.5 2 
{4, ^ttSf-^coy^XSr^t^)7^^^ 5 7 ft 

S5 8^ s fttH^— 5 ooit$ • m&tfift 

»D*3±W*«*-»^ril»t/p*:|B«-#"S«*) £ 

ft t/p {Cftfc-tzmm 5 0 (DUMK n 
*J^« 6 0^ ^-fecopaMSrffl-^T 2-fift 

2«ffc#ygffl6 1 i:. 2Mfb^-*£atf^^Wc: 
^fij U JbiaSSK n Jc»jSi-5#flH^* — v t ~? v 

«*) ics<5v>t«« 5 o (DMi&zn^zni&mTEU 

#?£Sc£tL5 0 BP*>, 8«5 0(DiSS:Kiii:t5i:, « 
iKn^t^filj:, fIS5 0^gD, * t , 
S£W, Wf«#f§fl$a (' a = 1 / p ) 
9, ^(Doh, MDI4 N HI l 5fc:/lfttti'7 s 

t: 0 — ^SrBURU ^ OK(7)t;uSS:^ !? y h f 5 r fc Id 
#k 

Pe = k { (D 2 to) 2 ) /p} (a>teJ3JK#) 
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^— -J|C*rt5> t/p trttdiL^ 
• t/p fc*fHB^S^DSrffiV^T««5 0 £9 

15 [0 0 17] S^OjD<«^g$n7ttO^*5^T, 

& fRi # commit u-r- s ta is t ^ff 

S^2^S®^#fe-r^[U3£b 
^OT% ttttff 2(©*BJc#ffii-SD3ia*M5fc^«ffl^ 

[0 0 18] ^7t. ttia««|#:2S:, ^r^iSS^IB&^fi 1 

30 S-gi-te. ^^^2(DS®?f^^^df--Y -v^i-^>r t 
5 ^ftV^Jft^Ybtta*-? 1 6 T*«*fls: 2 CO 

2ffl^r#»)^^5r.i:tcJ: 0, &9HMfc|fttti£a 1 Offi 
35 [0019] ^fc, SufB^i* 2 0*ffii5fiFt?8MaK# 
6^, tulElS^#:2(7>^S^B&^tT^*f^{C^i5$^?i 

40 ^^{b^ffi^^6T^^^2(^^ia^^^#^-r ; 5C 

^^^>ri:tc:J:«9, S^ft^Iff^tf fflf 

[0 0 2 0] Sfc, tHnEtttt#2 0»tt^lPl. tb<fi 
45 «3K*fb*ffl*^6 0»lb*ift»c:*tLT»ii:^L, *^ 
o N 8WB»tft#:2(0*ffifc»5*lR]^ l»7cE?iJ*tLfc 

1 &^ia?U ^tLfc^^b^ffi^^- 6(dj:oT, 2 

50 [0 0 2 1 ] ^fc, *rtaWtt#:2 0*Bf^»5*Ifi]*C2 
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[0 0 2 2] *EJE?tt*ttJ-fe^4tt, ^^^S 

[0 0 2 3] *fc N tu!E*®Jf^^tUir>i^4^jo^T 

[0 0 2 4] *fc,-«rlBaffi?B#t«lia-fe>i^4{c:*3V^ 

[0 0 2 5]_*fc,.lKrlB*ffi»«*tt|-feV1»-4fc*5^^ 
^f^ic 2#ctgE5»J L/ct^^ij;, 2 (7)*dSJB« 

[0 0 2 6 ] £fc N SHB*BJg^tftta-fe^4fc*5V^ 
T, «5K3Effclftffi*^ 6 £^ ^y-J-H/W 

[ o o 2 mim^Wf^^m^ ^^ 4 tc$5^ 

»ittWc:jKfiKS*Lfc = T l 2 fc, l^r l 2icm^ 

WBiS: : fiFL,r#iiistbsa*<o=i>r/n 4 t&m^xm 

Stgfctftffl*^-* h l l *r*fiftLfc»fr»ctt, 1ft 

[0028] *mi&tmmmm i iothm** 

3 t s tufSS^ft 2 ^*a55E*|"etWB«t#»c:»5|z^ 

[0029] sfc. «fftt8uata4 ffiiessstt 

at<5v>TTWrlB««5 OSrlKSiJ-fSfc*, ISS^ilV^I 
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[0 0 3 0] Si^^iSgf 3 7{t fufS^ra 

»tt»ttl*» («S«MfctftfcHffi«) £fl3vvr«tftft:2<a 
*ffi«tfc«r*ftttJUfc«, 1ft ffi LfciftiBJKttx— * Sr. ^ 

*^*<5vNrmiB**ft#2o*ffi^»fcw«i-Sfc», 

[0 0 3 1 ] *ffi»ttnra<b««2 5 ft, MISS 

Wfefa 2 ©^sjBttT 5 — ^ 2 7 

i5 [@a^fi*iasi 

[83] (a) tta^^bftasi^^iftjcEyiisnfc 
20 mm^m^^>-^(D^mm, (b) fias*aEfb«tti* 
^^2ft7cE^jsnfc*ffi»tt*ffi^^o^ffiH-efc 

[0 4] (A) (tlMMttiif ^--y h^^tSM 

w-mm, (c) tt**<7)fl^*{b»u*^=y hsrffl 

[B5] Rib • &ttm<D-?u y^Ht?fc5 0 

[ei 6] ^ffijg^Bra-ftaia^^niy^EiTfcSo 

30 [B7] *B**-iHW«Slt<0^ns/^B|-T?fc5 0 
[0 8] *ffi>:B(S4ftacSflltcRttP>ixs*ffi3^^fflSI 

[19] XffiAHSlftSatJt^^ny^BI-efcs,, 

[Ell 0] S!««3SiJK«fcK*+e>*bS»ffiJKtttftffl«« 

35 <^ftftia-e*>5o 

[in] mnmmm.<Dy*v y?mx&% 0 

[Hi 2] «**{b»ttl*-T- (*^) coEHSr^fia-e 

[Ell 3] j ffco«*«ftS:*ir-H-e&S 0 
40 [fft©R«] 

1 mm^mmmmm 

2 tttft# 

3 33KiKJUB±Ka 

3 a A* 
45 3 b JSM8=t>f As 

4 *ffiJg«tftlt|-feV1^ 

5 12® • tftttiSB 

7 Xfi 
50 8 =i7 
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) 



gfffi 2'0 0 3-1 5 6 3 0 7 



10 

1 1 **«{fcl*fcfcl**-« h 
12 

i 3 rns&B 

1 4 =t^f/U 

2 8 ^ffi*^ • maamm. 

3 7 *E^R&^ac^« 

3 8 #amvtMim&m 



4 0 3SSEIK#^^g 
4 l ^SJ^^UJ-fev-^ 

4 9 m&m&mm 

5 0. KJ| 

05 5 1 3SBJg*tftttJ3^« 
5 2 -fiSEWIKSiJ«S 



5 4 ^mm^-m±mm. 

5 5 «*^{b^ffiSl^ 

io 5 6 mmm^m-t^ 
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[0 10] 




54 b 
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DA01 DA05 DB04 DD07 GA08 
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